The air of animal dwellings can contain great amounts of bioaerosol composed of dust, bacteria, fungi, and endotoxins. The composition may depend on animal species, building construction, animal accommodation, and microclimate parameters, to name just a few factors. Pathogens contained may be a serious threat to animal and human health. The aim of our study was to analyse the fungi aerosol content in a stable housing dairy cows and in a coop for laying hens over the three autumn months of 2007. The air was sampled on Petri dishes with Sabouraud glucose agar. After laboratory treatment, we identifi ed the most common fungi. Their count in the stable ranged from 3.98x10 3 CFU m -3 to 5.11x10 4 CFU m -3 and in the coop from 6.89 x10 4 CFU m -3 to 1.13x10 5 CFU m -3 . The difference between the two animal dwellings was statistically different at the level of p<0.05. In both dwellings, the most common were the fungi Aspergillus sp., Penicillium sp., and yeasts, followed by Cladosporium sp., Fusarium sp., Mucor sp., Scopulariopsis sp., Alternaria sp., and Rhizopus sp. Our results are entirely in line with values reported in literature and are at the lower end of the range. They call for further investigation that would eventually lead to setting air quality standards for animal dwellings and to developing reliable monitoring systems in order to ensure safe food and safe environment.
The air of animal dwellings can have considerable amounts of bioaerosols containing dust, bacteria, fungi, and endotoxins. Their composition depends on the type of construction, animal population, temperature, moisture, and activities performed indoors such as feeding, milking, and collecting eggs.
Intensive animal production is a significant source of air contaminants that may greatly infl uence animal health and production. In addition, it may also pose occupational and environmental health risk (1) (2) (3) . The air in any housing type is contaminated with various microorganisms and gases. In addition to the mechanical effects, these pollutants may cause infection, affect the immune system or cause allergies in animals and humans. These effects may be additionally aggravated by poor microclimate, the temperature-humidity complex in particular.
Saprophytes are the most common in these settings, but they may also contain pathogenic bacteria, fungi, and viruses. Eighty percent of the fungi found in animal dwellings air belong to the Aspergillus sp. and Penicillium sp., followed by Fusarium sp., Cladosporium sp., Mucor sp., and Alternaria sp. (4) .
The aim of our study was to analyse the content and the composition of fungi in indoor air of a stable housing dairy cows and of a laying hen coop, and to establish indoor temperature and humidity as the basic microclimate indicators. This study continues our investigation of airborne pollutants whose aim is to establish acceptable levels and composition of airborne fungi in animal dwellings.
MATERIAL AND METHODS
The stable was 6 m x 8 m x 3 m, classically built, and accommodating 12 cows. The cows stayed in the stable all day long, received the usual fodder (hay, haylage, and concentrate), and were milked twice a day. Milk was instantly taken to the collection point, because this husbandry did not have a cooling device. Fungi were measured at three spots in the feeding corridor.
The coop consisted of conventional cages housing about 17,000 Shaver hybrid laying hens. Feeding, watering, ventilation, lighting, and manure removal were regulated automatically. Fungi measurements started at week 25 of production. Air was sampled at fi ve spots at the second fl oor level along the central corridor.
Measurements in both dwellings were done 12 times, once a week, between 8:00 h and 12:00 h in the morning, for three months. Ten-litre air samples for determining the fungi content were collected using the air sampler MAS-100 (Merck KgaA, Darmstadt, Germany). Airborne particles were collected on Petri dishes (9 cm in diameter) with a commercially available Sabouraud glucose agar (Biolife, Milan, Italy) and incubated at 22 °C for 5 days in a incubator. Grown colonies (CFU m -3 ) were counted using a digital colony counter (Selecta, Spain).
Fungal species were identifi ed by their culture properties and micromorphology. Air temperature (°C), relative humidity (%) and airfl ow rate (m s -1 ) were determined using a TESTO device (Testo Inc., Lenzkirch, Germany).
For statistical analysis we used Microsoft Excel and Statistica 7 software, and it included descriptive statistics and Wilcoxon's test. The level of signifi cance was set at p<0.05.
RESULTS AND DISCUSSION
Reports of air concentrations of microorganisms in poultry housing greatly vary, which may to some extent be related to different sampling methods used in different studies. . Cows are not as susceptible to environmental influences as other farm animals. Their optimal ambient temperature is between 5 °C and 20 °C at relative humidity between 60 % and 80 % (10, 11) and air flow preferably exceeding 0.30 m s -1 . In contrast, the optimum air temperature for laying hens is between 15 °C and 22 °C (12) . Temperature outside these limits signifi cantly decreases or can entirely stop egg production. Optimal relative humidity for hens is around 65 % (13).
Fungi counts depend on the sampling method and refer to live fungi. Fungi viability in turn depends on the microclimate, especially on relative humidity. At 55 % to 75 %, most of the fungi can survive for a short time (14) .
Ventilation system is the most responsible for air quality in animal dwellings. Objects with artifi cial microclimate such as layer housings are expected to have a higher number of airborne microorganisms. Microclimate in our dwellings were in the recommended range for these animals (15) . Moreover, concentrations of ammonia and carbon dioxide were below reports in literature (16, 17) . This suggests good building construction and ventilation system.
Our comparison has shown a statistically signifi cant difference in air quality between the stable and the coop with the conventional cage system (Table 1) , particularly in respect to the fungi content, air fl ow, and ammonia and carbon dioxide concentrations (p<0.05). These results are consistent with international data, where fungi counts in animal dwellings range between 10 3 CFU m -3 and 10 9 CFU m -3 (5, (7) (8) (9) (18) (19) (20) . Comparable results have also been reported by Croatian authors (11, (21) (22) (23) . The dominant species in our study, that is, Aspergillus, Penicillium, and yeasts (Table 2 ) confi rm other reports (4, 5, 7, 19, 24) . Both the species and the levels of exposure to them raise a certain concern for the health of animals and humans who in these dwellings (25, 26 ). This will be the subject of further investigation. 
CONCLUSION
The levels and the spectrum of airborne fungi in the investigated dwellings were at the lower end of ranges reported in literature. Our fi ndings call for further investigation that would eventually lead to setting air quality standards for animal dwellings and to developing reliable monitoring systems in order to ensure safe food and safe environment. 
